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caused by cerebral palsy. Inadequate medical and surgical diagnoses and intervention are prevalent in the adult cerebral palsy population. Decreased physical activity and participation in physical therapy and fitness programs, along with loss of strength, contractures, and pain are common factors in the loss of functional weight bearing, selfcare, and daily performance over time. Increased awareness of these problems is needed by adult health care providers who provide care to these individuals and also by pediatric providers who may be able to intervene and prevent some of the long-term problems. Early identification and intervention in the child and younger adult remain the ideal in the pursuit of optimal musculoskeletal function and lifestyle throughout the adult years. Motion Analysis Laboratory, Shriners Hospital for Children, Greenville, SC 29605, USA. jdavids@shrinenet.org Clinical decision making for the management of foot deformities in children with cerebral palsy is based on the collection and integration of data from 5 sources: the clinical history, physical examination, plain radiographs, observational gait analysis, and quantitative gait analysis (which includes kinematic/kinetic analyses, dynamic electromyography, and dynamic pedobarography). The 3 most common foot segmental malalignments in children with CP are equinus, equinoplanovalgus, and equinocavovarus. The 2 most common associated deformities are ankle valgus and hallux valgus. Foot and ankle deformities caused by dynamic overactivity and imbalance of muscles are best treated with pharmacologic or neurosurgical interventions designed to manage muscle tone and spasticity, or muscle tendon unit transfers. Deformities caused by fixed or myostatic soft tissue imbalance without fixed skeletal malalignment are best treated with muscle tendon unit lengthening surgery. Deformities characterized by structural skeletal malalignment associated with fixed or myostatic soft tissue imbalance are best treated with a combination of soft tissue and skeletal surgeries. University Orthopedic Specialist, Tucson, AZ 85718, USA. fvalencia@uorthospec.com Hip abnormalities affect most children with cerebral palsy. Dedicated surveillance programs have been shown to be effective means of identifying hips at risk and preventing pathologic dislocation. Patients who are ambulatory and correlate with Gross Motor Function Classification Score I and II experience deformities that affect mobility and gait, but rarely dislocations. Marginal and nonambulatory patients have an increasing risk of dislocation. Once subluxation has been identified, early surgical intervention is indicated. Long-term postoperative follow-up is needed to monitor for recurrence. Individuals who recur or who do not respond to initial soft tissue releases benefit from bony surgery. Comprehensive reconstruction of the hip has become the predominant treatment approach when acetabular and proximal femoral dysplasia is present. The painful arthritic dislocated hip has numerous treatment options. Hip arthroplasty procedures show promising results and may supplant other salvage options in the future.
Functional activities of the upper extremity are limited in most individuals with a diagnosis of cerebral palsy (CP). However, surgical interventions are applied in less than 20% of pediatric patients with an upper extremity affected by CP. This article covers the surgical interventions used for the reconstruction of the upper limb in patients with CP. The optimal surgical approach for each deformity type is described. In addition, the various evaluation techniques of the upper extremity, the general principles of an operative treatment plan, and the appropriate postoperative care of these patients is presented. Cerebral palsy is the most common motor disability in childhood. Orthopedic care depends on the appreciation and the identification of muscle tone abnormalities and how they affect growth and development of the child. Abnormal muscle tone is a common diagnostic feature of cerebral palsy and can include hypotonia or hypertonia. Hypertonia is the most frequent tone abnormality in children with cerebral palsy. This article reviews hypertonia and provides information on discriminating between spasticity, dystonia, and rigidity. Medication and neurosurgical options for the management of hypertonia are presented and compared. Department of Orthopedic Surgery, University of Colorado Denver, Aurora, CO 80045, USA. Chang.Frank@tchden.org Individuals with cerebral palsy (CP) cannot take a normal activity like walking for granted. CP is the most common pediatric neurologic disorder, with an incidence of 3.6 per 1000 live births. The current trend in the treatment of individuals with CP is to perform a thorough evaluation including a complete patient history from birth to present, a comprehensive physical examination, appropriate radiographs, consultation with other medical specialists, and analysis of gait. Because of increasing interest in conducting large-scale, multicenter investigations into the epidemiology of cerebral palsy and its prevention and treatment, efforts have been made to establish a standard definition and classification systems for cerebral palsy. In recent years there has also been increased focus on measurement of functional status of patients and new classifications for gross and fine motor function have been developed. The purpose of this article is to update the orthopaedic community on the current classification systems for patients with cerebral palsy. This information will be of value to surgeons in determining patients' suitability for certain treatments and will also assist them in reviewing current literature in cerebral palsy.
Purpose.The use of DVD stories about people with developmental disabilities within inter-professional education (IPE) across healthcare disciplines was evaluated. Methods. First year healthcare students (n2009;=2009;241) from an IPE unit responded to an attitude scale before and after viewing and discussing a DVD portraying the life and healthcare needs of an adult with cerebral palsy; a third round of data collection occurred later. Qualitative data were obtained from four first year and six second year tutors who discussed student reactions to the DVD. Six first year and four second year students participated in focus groups following viewing of a second DVD, about a young girl with developmental disabilities and complex health needs. Results. ANOVA of the attitude scores did not show significant differences from pre-to post-viewing and discussion of the DVD, nor at a third round of data collection. Qualitative analysis revealed that the DVDs did cause students to shift assumptions, perceptions and understanding of the disabilities depicted, and to learn about their own and other professions. Conclusions.DVD scenarios of real people with developmental disabilities in real settings offer a means of providing IPE opportunities. The data also point to the need and directions for the development of a new attitudinal measure. Aim: The aim of this study was to use a prospective longitudinal study to describe age-related trends in energy efficiency during gait, activity, and participation in ambulatory children with cerebral palsy (CP). Method: Gross Motor Function Measure (GMFM), Paediatric Evaluation of Disability Inventory (PEDI), and Lifestyle Assessment Questionnaire-Cerebral Palsy (LAQ-CP) scores, and energy efficiency (oxygen cost) during gait were assessed in representative sample of 184 children (112 male; 72 female; mean age 10y 9mo; range 4-16y) with CP. Ninety-four children had unilateral spastic CP, 84 bilateral spastic CP, and six had other forms of CP. Fifty-seven were classified as Gross Motor Function Classification System (GMFCS) level I, 91 as level II, 22 as level III, and 14 as level IV). Assessments were carried out on two occasions (visit 1 and visit 2) separated by an interval of 2 years and 7 months. A total of 157 participants returned for reassessment. Results: Significant improvements in mean raw scores for GMFM, PEDI, and LAQ-CP were recorded; however, mean raw oxygen cost deteriorated over time. Agerelated trends revealed gait to be most inefficient at the age of 12years, but GMFM scores continued to improve until the age of 13 years, and two PEDI subscales to age 14 years, before deteriorating (p<0.05). Baseline score was consistently the single greatest predictor of visit 2 score. Substantial agreement in GMFCS ratings over time was achieved (κ(lw) =0.74-0.76). Interpretation: These findings have implications in terms of optimal provision and delivery of services for young people with CP to maximize physical capabilities and maintain functional skills into adulthood. In this paper a mathematical modeling of the swallowing sound generation is presented. To evaluate the model, its application on swallowing disorder (dysphagia) diagnosis is discussed. As a starting point, a simple linear time invariant model is assumed to represent the pharyngeal wall and tissue excited by a train of impulses. The modeling is approached by two different assumptions. In one approach it is assumed the impulse train, representing the neural activities to trigger swallow, is the same for both groups of control and dysphagic and it is the pharyngeal model that accounts for the difference between the two groups. On the other hand, in the second approach, it is assumed the pharyngeal response is the same for both groups but the neural activities to initiate the swallow are different between the two groups. The results show the second approach complies better with the physiological characteris-
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CP Institute A wholly owned company of The Spastic Centre PO Box 184 Brookvale NSW 2100 Australia | T +61 2 9479 7200 | www.cpinstitute.com.au tics of swallowing mechanism as it provides a much better discrimination between the swallowing sounds of control and dysphagic groups of this study. Though, it should be noted that our dysphagic group subjects were cerebral palsy and stroke patients. Hence, the model accounting for initiation of neural activities is reasonable to show better results. University of Gothenburg, Gothenberg, Sweden.
The over-representation of reading and spelling difficulties in children with complex communication needs has been well documented. However, most of the studies reported have indicated that at least some children using augmentative and alternative communication (AAC) can achieve and demonstrate effective literacy skills, highlighting the heterogeneity of this group. This paper presents findings from a cross-linguistic study of 14 Swedish and 14 Irish children with cerebral palsy who use AAC, outlining their performance on a range of phonological awareness, reading, and spelling tasks developed for the purposes of the study. All participants were referred to the study as functioning in the average range of intellectual ability. Of the 28 participants, eight were classified as good readers, on the basis of their success on tasks involving connected text; while 10 presented with single-word reading skills; and 10 were categorized as non-readers. This paper explores the similarities and differences within and across these groups, in terms of associated skills and experiences. While analyses of group data suggests some common abilities and difficulties, exploration of individual profiles highlights the heterogeneity of the participants' profiles, suggesting a need for detailed individual assessment and interventions. 
Consent to deep brain stimulation for neurological and psychiatric disorders.
Glannon W.
Department of Philosophy, University of Calgary, Calgary, Alberta. wglannon@ucalgary.ca Deep brain stimulation (DBS) of the globus pallidus interna and subthalamic nucleus has restored some degree of motor control in many patients in advanced stages of Parkinson's disease. DBS has also been used to treat dystonia, essential tremor (progressive neurological condition causing trembling), chronic pain, obsessive-compulsive disorder, Tourette's syndrome, major depressive disorder, obesity, cerebral palsy, and the minimally conscious state. Although the underlying mechanisms of the technique are still not clear, DBS can modulate underactive or overactive neural circuits and restore disrupted communication between and among groups of neurons in interacting regions of the brain.This can control and relieve many symptoms associated with a range of neurological and psychiatric disorders. But the procedures of implanting and stimulating the electrodes are brain-invasive and entail significant risks. Some patients receiving DBS have experienced intracerebral hemorrhage, infection, cognitive disturbances such as impulsive behavior, and affective disturbances such as mania. It is not known whether continuous electrical stimulation of the brain would reshape synaptic connectivity and permanently alter neural circuits in ways that may not be salutary. The risk of these effects indicates that DBS should be used only when a patient's condition is refractory to all other interventions and when there is a high probability that the technique will benefit the patient and improve his or her quality of life. If a patient's quality of life is poor and all other treatment options have been exhausted, then the likelihood of benefit can justify physicians' exposing patients to some risk. The clinical and ethical significance of the risk in DBS underscores the obligation of physicians to obtain fully informed consent from patients undergoing the procedure. Background: The variety of symptoms in cerebral palsy (CP) points to the advisability of using the term 'cerebral palsies' to underline the complex nature of the associated musculoskeletal dysfunctions. The incidence of CP is estimated at 1 to 5 in 1000 live born infants. This makes CP one of the main causes of hospitalization in paediatric orthopaedic wards. The complicated nature of the musculoskeletal dysfunctions entails the necessity of employing multiple surgical procedures: starting from multilevel soft tissue operations, to multiple corrective osteotomies, to spinal surgery with implantation of baclofen pumps for subarachnoid administration. The aim of the study was to evaluate the level of satisfaction following surgery in CP children. Material and Methods The study group was composed of 52 children (27 males and 25 females) surgically treated between 1988 and 2001. There were 18 children with hemiparesis, 19 with diparesis and 15 with tetraparesis. A subjective evaluation of the level of the satisfaction of the patient and the parent/guardian after the surgical treatment was carried out during a follow-up examination. Results Forty-three parents (82.6%) reported improvement after the surgery and declared that they would take the same decision again. Five parents reported no significant change in the quality of life of their children (9.6%), and two (3.8%) reported a deterioration. Conclusion 1. Multilevel soft tissue release in children with CP significantly improved their quality of life and was associated with a high level of parents'/guardians' satisfaction. Background: Disturbed muscle balance in the hip joints of children with cerebral palsy (CP) shifts the pivoting point from the middle of the femoral head to the lesser trochanter. Forces that dislocate the femoral head progressively change acetabular shape, producing inadequate femoral head covering. The aim of the study was to carry out a radiological evaluation of hip congruency in children with CP after surgical treatment. Material and Methods: The study group consisted of CP patients operated on due to lower limb dysfunction between 1988 and 2001. All patients had undergone multilevel soft tissue release. A total of 52 children reported for follow-up examinations. There were 18 patients with hemiparesis (32%), 19 with diparesis (36%), and 15 with tetraparesis (29%). The age at surgery was between 2 and 19 y.o. (average age 7.33 y.o.). Radiological evaluation of the hip joints focused on changes in the migration index and the shaft-neck angle. Results: The mean migration index before surgery was 30.4% in the group of diparetic and tetraparetic children. At the last follow-up examination, the average migration index was 32.5% on the right side and 25.6% on the left side (p>0.05). There was a statistically significant decrease in the value of the migration index in children operated on before the age of 8 years (p=0.007). In children operated on after the age of 8, the change in the migration index value did not exceed 0.5% (p>0.05). Conclusions 1. The mean migration index did not change significantly in the study group of surgically treated CP children. 2. Surgery had no influence on the shaft-neck angle 3. Surgery prevented progression of the migration index. Children with cerebral palsy may experience spasticity, which may negatively impact their quality of life. One proven treatment for such spasticity is selective dorsal rhizotomy (SDR), whereby a partial sectioning of the dorsal roots from L2 to S1 is performed. SDR can be performed where the nerve root exits the intervertebral foramina via multilevel laminectomies, or at the level of the conus via a single-level laminectomy. At British Columbia Children's Hospital (BCCH), SDRs were performed via multi-level laminectomies until 2005, when the single-level technique was adopted. The single-level procedure is technically more challenging and takes longer, but requires a smaller incision and involves less muscle dissection. Functional outcomes at one-year follow-up are similar for the two methods of surgery. It was hypothesized that post-operative pain would be less, mobilization faster and hospital stay shorter using the single-level technique. Using a retrospective case series analysis, we compared nine patients who had had single-level SDR to 18 matched controls who had undergone SDR using the multi-level technique. There were no significant differences in post-operative pain, duration of opioid infusion, or time to mobilization. Length of hospital stay was significantly decreased after the single level procedure: 3.4 versus 5.2 days (p = 0.01). Half of the most severe cases of cerebral palsy (CP) survive to adulthood, but because this longevity is relatively recent, there is no empirical experience of their life expectancy past middle age. The last 2 decades have seen significant developments in the management of persons with CP, involving specialist services from an increasing number of disciplines that require coordination to maximize their effectiveness. This article provides an overview of CP. The author discusses definitions of CP, its epidemiology, pathologies, and range of possible clinical descriptions, and briefly touches on management and prevention. The extraordinarily high toxicity of botulinum neurotoxins primarily results from their specific binding and uptake into neurons. At motor neurons, the seven BoNT (botulinum neurotoxin) serotypes A-G inhibit acetylcholine release leading to flaccid paralysis. Uptake of BoNT/A, B, E, F and G requires a dual interaction with gangliosides and the synaptic vesicle proteins synaptotagmin or SV2 (synaptic vesicle glycoprotein 2), whereas little is known about the cell entry mechanisms of the serotypes C and D, which display the lowest amino acid sequence identity compared with the other five serotypes. In the present study we demonstrate that the neurotoxicity of BoNT/D depends on the presence of gangliosides by employing phrenic nerve hemidiaphragm preparations derived from mice expressing the gangliosides GM3, GM2, GM1 and GD1a, or only GM3 [a description of our use of ganglioside nomenclature is given in Svennerholm (1994) 
